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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a 
polarizing plate with an optical 
compensating film and a liquid crystal display 
device improved in display 

unevenness by setting the elastic modulus of 
the adhesive layer A2 and 12 to 
0.06 MPa or less, in the polarizing plate with 
the optical compensating film 

containing the polarizing plates 1 and 11, the 
adhesive layers A2 and 12, the 
optical compensating films 3 and 13, and the 
adhesive layers B4 and 14. 

SOLUTION: By setting the elastic modulus of 
the adhesive layer A2 and 12 to 
0.06 MPa or less, the stress generated by the 
difference of dimensional change 
of the polarizing plate and the optical 
compensating film which is generated by 
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the heat from a back light, etc., can be 

relieved. Preferably, the elastic 

modulus of the adhesive layer B4 and 14 is set 

to 0.08-MPa or more. Thereby, 

furthermore, the display unevenness of an LCD 

panel is improved. 
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1 * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the polarizing plate with an optical compensation film 
and liquid crystal display which are used for the liquid crystal display (it may be hereafter called LCD for short) with which 
display nonuniformity has been improved. 
[0002] 

[Description of the Prior Art] In order that STN-LCD may perform monochrome display and color display, the optical 
compensation film is used. Moreover, in order that TFT (TFT)-LCD may attain a wide-field-of-view angle, the optical 
compensation film which carried out orientation is used [ liquid crystal polymer / one shaft or the optical compensation film 
which carried out biaxial extension, or ] in the macromolecule. 

[0003] The polarizing platej ased for display , (especially LCI))j£jbr-^xampl^^ alcohol f ilm (it may be hereafter called 

a PVA film for short)..Or the H y p ing p rr> res g riv ed by the dichromatic dye, a wayacid, the bridge tormatirjrrprocess which 
congtr^jcts-a-brid^w etc., an d the extension process which carries out uniaxial stretching (it is not necessary to 

perform each process of dyeing, bridge formation, and extension separately, and it may be performed simultaneously, and does 
not specify especially the turn of each process, either.) Behind, it dries and is a triacetyl-cellulose film (it may be hereafter called 
a TAC film for short), etc. ~ it sticks with a protective layer and is manufactured 

[0004] If the LCD panel is turned on, a polarizing plate and an optical compensation film can warm to 40-60 degrees C with the 
heat generated from a back light etc., and a polarizing plate and an optical compensation film will expand by line expansion. 
Although the laminating of a polarizing plate and the optical compensation film is carried out through the binder, the polarizing 
plate of a dimensional change is larger. Therefore, the stress by the difference of the dimensional change of a polarizing plate 
and an optical compensation film joined the optical compensation film side, and there was a problem which the display 
nonuniformity of the LCD panel generates. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the polarizing plate with an optical compensation film 
and liquid crystal display which are used for LCD by which display nonuniformity has been improved in order to solve the 
aforementioned conventional problem. 
[0006] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the polarizing plate with an optical 
compensation film of this invention is a polarizing plate with an optical compensation film containing a polarizing plate, the 
binder layer A and an optical compensation film, and the binder layer B, and is characterized by the elastic modulus of the 
aforementioned binder lay er A being 0.06 or less MPas. Th e elastic mo dulus with th e aforementioned desirable binder layer A is 

0.02 or more-MPa 0.Q5_Q L r less MPaT ^ ' ~ — — - 

[0007]TrTthe aforementioned polarizing plate with an optical compensation film, it is desirable that the elastic modulus of the 
binder layer B is 0.08 or more MPas. Th e still more desirable elastic modulus of the aforementioned binder layer B is 0.09 or 

more-MP a 0.12 or less-M Ba*, ~" " ~~ — " — s 

[0008] Moreover, irTffieaforementioned polarizing plate with an optical compensation film, the layer which the optical 

compensation film made carry out orientation of the liquid crystal to a triacetyl-cellulose film to a bird clapper is desirable. 

[0009] Next, the liquid crystal display of this invention is characterized for a polarizing plate with an optical compensation film 

given in one of the above by the thing of a liquid crystal cell with which one side was equipped at least. 

[0010] According to the polarizing plate with an optical compensation film of this invention, the stress generated according to 

the difference of the dimensional change of the polarizing plate generated with the heat generated from a back light etc. and an 

optical compensation film can be eased by having set the elastic modulus of the binder layer A to 0.06 or less MPas. 

[001 1] Moreover, by having set the elastic modulus of the binder layer B to 0.08 or more MPas, it can prevent that an optical 

compensation film deforms with the stress generated by the dimensional change of a polarizing plate, and phase contrast occurs, 

and the display nonuniformity of the LCD panel can be improved. 

[0012] 

[Embodiments of the Invention] It explains using a drawing below. Drawing 1 is 1 operation gestalt of the polarizing plate with 
an optical compensation film of this invention. The fundamental composition of the polarizing plate by this invention pastes up a 
polarizing plate 1, the binder layer A2, and the optical compensation film 3 and the binder layer B4 on a liquid crystal panel 5, 
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and/or also makes the field of another side of a liquid crystal panel 5 paste up a polarizing plate 1 1, the binder layer A 12, and the 
optical compensation film 13 and the binder layer B 14 on a liquid crystal panel 5, as shown in drawing 1 . t he binder layer A - 2 
and 1 2 apply for example, a n acrylic binder in the range with a thickness of 10 micrometers - 40 micrometers the binder layer B 
- 4 and 14 apply for example; an acrylic binder in the range with a t hi ckn ess of 1 0 rpjqQr neters - 40 micromete rs T he optica l 
compensation films 3 and 13 are for example, Fuji Photo Film WV. There is A02B etc. — 
[0013] The fundamental composition of the polarizing plate used by this invention consists of what pasted up the transparent 
protection film which serves as a protective layer through the glue line which becomes one side or the both sides of the polarizer 
which consists of a polyvinyl alcohol system polarization film of dichroism matter content etc. from a proper glue line, for 
example, vinyl alcohol system polymer etc. 

[0014] If it comes to give proper processing of the dyeing processing and extension processing by the dichroism matter which 
becomes the film which consists of proper vinyl alcohol system polymer which applied, for example to the former, such as 
polyvinyl alcohol and partial formal-ized polyvinyl alcohol, correspondingly as a polarizer (polarization film) from iodine, a 
dichromatic dye, etc., bridge formation processing, etc. by proper sequence and a proper method and incidence of the natural 
light is carried out, the proper thing which penetrates the linearly polarized light can be used. What is excellent in a light 
transmittance or degree of polarization above all is desirable. 

[0015] The bright film proper as a protection film material used as the transparent protection layer prepared in one side or the 
both sides of a polarizer (polarization film) can be used. Although the acetate system resin like a triacetyl cellulose is generally 
used as an example of the polymer, it is not limited to this. 

[0016] The transparent protection film which can be used especially more preferably than points, such as a polarization property 
and endurance, is a triacetyl-cellulose film which carried out saponification processing of the front face with alkali etc. In 
addition, when preparing a transparent protection film in the both sides of a polarization film, you may use the transparent 
protection film which consists of polymer which is different on the front reverse side. 

[0017] The transparent protection film used for a protective layer may perform processing aiming at hard-coat processing, 
acid-resisting processing, prevention of sticking, diffusion or an anti glare, etc., unless the purpose of this invention is spoiled. A 
polarizing plate front face gets damaged, and hard-coat processing is performed for the purpose of prevention etc., and can be 
formed by the method which adds the hardening coat which is excellent in a degree of hardness, slipping nature, etc. according 
for example, ] to proper ultraviolet-rays hardening type resins, such as a silicone system, to the front face of a transparent 
protection film. 

[0018] On the other hand, acid-resisting processing is performed for the purpose of acid resisting of the outdoor daylight on the 
front face of a polarizing plate, and formation of the antireflection film according to the former etc. can attain it. Moreover, for 
the purpose of adhesion prevention with an adjacent layer, anti glare processing is performed for the purpose of prevention of 
outdoor daylight reflecting on the surface of a polarizing plate, and checking a check by looking of the polarizing plate 
transmitted light etc., and can form sticking prevention by giving detailed irregularity structure to the front face of a transparent 
protection film by the method with proper split-face-ized method according [ for example, ] to a sandblasting method, an 
embossing method, etc., combination method of a transparent particle, etc. 

[0019] The organic system particle which the silica, an alumina, a titania and a zirconia, a tin oxide, the indium oxide and the 
cadmium oxide, an antimony oxide, etc. whose mean particle diameter is 0.5-20 micrometers are mentioned, and may use the 
inorganic system particle which has conductivity, and consists of a polymer granular object for which a bridge is not constructed 
[ bridge formation or ] can be used for the aforementioned transparent particle. The amount of the transparent particle used has 
per [ 2 ] transparent resin 100 weight section - 70 weight sections, especially common 5-50 weight section. 
[0020] The anti glare layer of transparent particle combination can be prepared as the transparent protection layer itself or a 
coating layer on the front face of transparent protection layer. An anti glare layer may serve as the diffusion layers 
(viewing-angle compensation function etc.) for diffusing the polarizing plate transmitted light and expanding a viewing angle. In 
addition, the above-mentioned acid-resisting layer, a sticking prevention layer, a diffusion layer, an anti glare layer, etc. can also 
be prepared as a thing of another object with transparent protection layer as an optical layer which consists of a sheet which 
prepared those layers. 

[0021] Especially adhesion processing with the transparent protection film which are a polarizer (polarization film) and a 
protective layer in this invention can be performed through the adhesives which consist of a water-soluble cross linking agent of 
vinyl alcohol system polymer, such as adhesives which consist of vinyl alcohol system polymer or a boric acid and a borax, a 
glutaraldehyde, and a melamine, oxalic acid, at least, for example, although not limited. Although this glue line can be formed as 
an application dryness layer of solution etc., on the occasion of manufacture of the solution, other additives and the catalyst of an 
acid etc. can also be blended if needed. 

[0022] The polarizing plate by this invention can be used as an optical member which carried out the laminating to other optical 
layers on the occasion of practical use. Although there is especially no limitation about the optical layer, for example A reflecting 
plate and a transflective reflecting plate, A phase contrast board (lambda boards, such as 1/2 wavelength plate and 1/4 
wavelength plate, are also included), a viewing-angle compensation film, the improvement film in brightness, etc., To the 
polarizing plate which consists of the polarizer and protective layer of this invention which could use more than two-layer [ of 
the proper optical layer which is used for formation of a liquid crystal display etc. and has things / one layer or two-layer ], and 
was especially mentioned above, further A reflecting plate Or the reflected type polarizing plate or transflective reflecting plate 
type polarizing plate with which it comes to carry out the laminating of the transflective reflecting plate, The ellipse by which the 
laminating of the phase contrast board is further carried out to the polarizing plate which consists of the polarizer and protective 
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layer of this invention mentioned above Or the polarizing plate with which the laminating of the improvement film in brightness 
is further carried out to the polarizing plate with which the laminating of the viewing-angle compensation film is carried out, or 
the polarizing plate which consists of the polarizer and protective layer of this invention mentioned above is still more desirable 
to a circular polarization of light board and the polarizing plate which consists of the polarizer and protective layer of this 
invention mentioned above. 

[0023] It is for a reflecting plate preparing it in a polarizing plate, if the aforementioned reflecting plate is explained, and 
forming a reflected type polarizing plate, and has an advantage, like a reflected type polarizing plate can form the liquid crystal 
display of the type which is usually formed in the background of a liquid crystal cell, is made to reflect the incident light from a 
check-by-looking side (display side), and is displayed etc., can omit built-in of the light sources, such as a back light, and tends 
to achieve thin shape-ization of a liquid crystal display. 

[0024] A method with the proper method which attaches the reflecting layer which becomes one side of a polarizing plate from a 
metal etc. through the transparent protection film described above if needed can perform formation of a reflected type polarizing 
plate. What attached the foil and vacuum evaporationo film which consist of reflection nature metals, such as aluminum, to one 
side of the transparent protection film which incidentally carried out mat processing as the example if needed, and formed the 
reflecting layer in it is mentioned. 

[0025] Moreover, the reflected type polarizing plate which has the reflecting layer which made the detailed irregularity structure 
reflect on the above-mentioned transparent protection film which was made to contain a particle and was made into surface 
detailed irregularity structure is raised. The reflecting layer of surface detailed irregularity structure diffuses an incident light by 
the scattered reflection, prevents directivity and the appearance [ GIRAGIRA / appearance ], and has the advantage which can 
suppress the nonuniformity of light and darkness. Formation of the reflecting layer of the detailed irregularity structure in which 
the surface detailed irregularity structure of a transparent protection film was made to reflect can be performed by the method of 
attaching a metal to the front face of a transparent protection film directly by methods with proper vacuum evaporationo method, 
plating method, etc., such as for example, a vacuum deposition method, an ion plating method, and a sputtering method, etc. 
[0026] Moreover, a reflecting plate can be replaced with the method directly attached to the transparent protection film of the 
above-mentioned polarizing plate, and can also be used for the proper film according to the transparent protection film as a 
reflective sheet which comes to prepare a reflecting layer. Usually, since the reflecting layer of a reflecting plate consists of a 
metal, its use form in the state where the reflector was covered with the film, the polarizing plate, etc. is desirable from the point 
of fall prevention of the reflection factor by oxidization, as a result long-term continuation of an initial reflection factor, the point 
of evasion of separately an attachment of a protective layer, etc. 

[0027] In addition, a transflective type polarizing plate can be obtained by considering as transflective type reflecting layers, 
such as a one-way mirror which reflects light and penetrates a reflecting layer in the above. A transflective type polarizing plate 
can form the liquid crystal display of the type which is made to reflect the incident light from a check-by-looking side (display 
side), displays a picture, and displays a picture in a comparatively dark atmosphere using the built-in light sources, such as a 
back light built in backside one of a transflective type polarizing plate, etc., when it is usually prepared in the background of a 
liquid crystal cell and uses a liquid crystal display etc. in a comparatively bright atmosphere. That is, the transflective type 
polarizing plate is useful under a bright atmosphere to formation of the liquid crystal display of the type which can save the 
energy of light source use, such as a back light, and can use it for the bottom of a comparatively dark atmosphere, carrying out 
business of the built-in light source etc. 

[0028] Next, the ellipse by which the laminating of the phase contrast board is further carried out to the polarizing plate which 
consists of the polarizer and protective layer of this invention mentioned above, or a circular polarization of light board is 
explained. 

[0029] When change the linearly polarized light into an ellipse or the circular polarization of light, changing an ellipse or the 
circular polarization of light into the linearly polarized light or changing the polarization direction of the linearly polarized light, 
a phase contrast board etc. is used, the linearly polarized light is especially changed into an ellipse or the circular polarization of 
light, or 1/4 so-called wavelength plate (it is also called lambda/4 board) is used as an ellipse or a phase contrast board which 
changes the circular polarization of light into the linearly polarized light. Usually, 1/2 wavelength plate (it is also called lambda/2 
board) is used, when changing the polarization direction of the linearly polarized light. 

[0030] A elliptically-polarized-light board compensates the coloring (blue or yellow) produced by the birefringence of the liquid 
crystal layer of a STN form liquid crystal display, and when making it monochrome display without the aforementioned coloring, 
it is used effectively. Furthermore, what controlled the refractive index of 3 -dimensional one can also compensate coloring 
produced when the screen of a liquid crystal display is seen from across (prevention), and is desirable. A circular polarization of 
light board is effectively used, when preparing the color tone of the picture of the reflected type liquid crystal display with which 
a picture becomes color display, and it also has the function of acid resisting. 

[003 1] Incidentally as an example of the aforementioned phase contrast board, what supported with the film the polyolefine of a 
polycarbonate, polyvinyl alcohol and polystyrene, a polymethylmethacrylate and polypropylene, or others, the form 
birefringence film which comes to carry out extension processing of the film which consists of proper polymer like a polyarylate 
or a polyamide and the oriented film of a liquid crystal polymer, and the orientation layer of a liquid crystal polymer is raised. 
Moreover, as an inclination oriented film, a thermal-contraction nature film is pasted up, for example on a polymer film, and 
what carried out slanting orientation of the polymer film to the bottom of an operation of the shrinkage force by heating is raised 
in extension processing or/and the thing that carried out contraction processing, or a liquid crystal polymer. 
[0032] Next, the polarizing plate with which the laminating of the viewing-angle compensation film is further carried out to the 
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polarizing plate which consists of the polarizer and protective layer of this invention mentioned above is explained. 
[0033] A viewing-angle compensation film is not perpendicular to a screen in the screen of a liquid crystal display, and even 
when a screen is seen a little from the direction of slanting, it is a film for extending a viewing angle so that a picture may look 
comparatively clear. 

[0034] As such a viewing-angle compensation film, what carried out coating of the discotheque liquid crystal to the 
triacetyl-cellulose film etc., and a phase contrast board are used. The phase contrast board used as a viewing-angle compensation 
film to the polymer film with which the usual phase contrast board has the birefringence extended by one shaft in the direction of 
a field being used The polymer film which has the birefringence extended by two shafts in the direction of a field, a 2-way 
oriented film like the inclination orientation polymer film which controlled the refractive index of the thickness direction which 
was extended by one shaft in the direction of a field, and was extended also in the thickness direction, etc. are used. As an 
inclination oriented film, as mentioned above, a thermal-contraction nature film is pasted up on a polymer film, and what carried 
out slanting orientation of the polymer film to the bottom of an operation of the shrinkage force by heating is raised in extension 
processing or/and the thing that carried out contraction processing, or a liquid crystal polymer. What has the material raw 
material polymer [ be / the same as that of the polymer explained with the previous phase contrast board / it ] of a phase contrast 
board is used. 

[0035] The polarizing plate which stuck the improvement film in brightness on the polarizing plate which consists of the 
polarizer and protective layer of this invention mentioned above is usually used, being prepared in the background side of a 
liquid crystal cell. If the natural light carries out incidence of the improvement film in brightness by reflection from back lights 
and backgrounds, such as a liquid crystal display, etc., it will reflect the linearly polarized light of a predetermined polarization 
shaft, or the circular polarization of light of the predetermined direction, and other light is what shows the property to penetrate. 
While the polarizing plate which consists of a polarizer which mentioned the improvement film in brightness above, and a 
protective layer, and the polarizing plate which carried out the laminating carry out incidence of the light from the light sources, 
such as a back light, and obtaining the transmitted light of a predetermined polarization state, light other than the aforementioned 
predetermined polarization state is reflected without penetrating. Reverse the light reflected by this improvement film plane in 
brightness through the reflecting layer in which it was prepared further at the backside, and re-incidence is carried out to the 
improvement board in brightness. While aiming at increase in quantity of the light which is made to penetrate the part or all as a 
light of a predeterrnined polarization state, and penetrates the improvement film in brightness, by aiming at increase of the 
quantity of light which supplies the polarization which cannot be easily absorbed by the polarizer and can be used for liquid 
crystal image display etc., brightness is raised and it gets. That is, when incidence of the light is carried out through a polarizer 
from the background of a liquid crystal cell by the back light etc., without using the improvement film in brightness, most light 
which has the polarization direction which is not in agreement with the polarization shaft of a polarizer will be absorbed by the 
polarizer, and does not penetrate a polarizer. That is, although it differs even if based also on the property of the used polarizer, 
about 50% of light will be absorbed by the polarizer, the quantity of light which can be used for the part, liquid crystal image 
display, etc. decreases, and a picture becomes dark. The improvement film in brightness is once reflected with the improvement 
film in brightness, without carrying out incidence of the light which has the polarization direction which is absorbed by the 
polarizer to a polarizer. Furthermore, it repeats making it reversed through the reflecting layer prepared in the backside, and 
carrying out re-incidence to the improvement board in brightness. The polarization which became in the polarization direction in 
which the polarization direction of the light reflected and reversed among these both may pass a polarizer the improvement film 
in brightness Since it is made to penetrate and a polarizer is supplied, light of a back light etc. can be efficiently used for the 
display of the picture of a liquid crystal display, and the screen can be made bright. 

[0036] As the aforementioned improvement film in brightness, like the multilayer layered product of the thin film film from 
which the multilayered film and refractive-index anisotropy of a dielectric are different, for example What shows the property of 
penetrating the linearly polarized light of a predetennined polarization shaft, and reflecting other light, One circular polarization 
of light of the left-handed rotation or right-handed rotations like a cholesteric-liquid-crystal layer and the thing which supported 
the oriented film and its orientation liquid crystal layer of cholesteric-liquid-crystal polymer on the film base material above all is 
reflected, and other light can use what has the proper thing which shows the property to penetrate. 

[0037] Therefore, it can be made to penetrate efficiently with the improvement film in brightness of the type which penetrates the 
linearly polarized light of said predetennined polarization shaft, suppressing the absorption loss by the polarizing plate by 
arranging a polarization shaft and carrying out incidence of the transmitted light to a polarizing plate as it is. On the other hand, 
although incidence can be carried out to a polarizer as it is with the improvement film in brightness of the type which penetrates 
the circular polarization of light like a cholesteric-liquid-crystal layer, it is more desirable than the point which suppresses an 
absorption loss to linearly-polarized-light-ize the transparency circular polarization of light through a phase contrast board, and 
to carry out incidence to a polarizing plate. By incidentally using 1/4 wavelength plate as the phase contrast board, the circular 
polarization of light is convertible for the linearly polarized light. 

[0038] The phase contrast board which functions as 1/4 wavelength plate in the latus wavelength ranges, such as a light region, 
can be obtained with the method which superimposes the phase contrast layer which shows the phase contrast layer which 
functions as 1/4 wavelength plate to the homogeneous lights, such as light with a wavelength of 550nm, and other phase contrast 
properties, for example, the phase contrast layer which functions as 1/2 wavelength plate. Therefore, a polarizing plate and the 
phase contrast board arranged between the improvement films in brightness may consist of a phase contrast layer more than one 
layer or two-layer. 

[0039] In addition, also about a cholesteric-liquid-crystal layer, although reflected wave length is different, by making it 
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combination and considering as two-layer or the arrangement structure superimposed three or more layers, what reflects the 
circular polarization of light in the latus wavelength ranges, such as a light region, can be obtained, and the transparency circular 
polarization of light of the latus wavelength range can be acquired based on it. 

[0040] In addition, the polarizing plate of this invention may consist of what carried out the laminating of a polarizing plate 
two-layer, or the three or more-layer optical layer like the above-mentioned polarization discrete-type polarizing plate 
Therefore, you may be a reflected type elliptically-polarized-light board, a transflective type elliptically-polarized-light board 
etc. which combined a reflected type polarizing plate, an above-mentioned transflective type polarizing plate and an 
above-mentioned phase contrast board. Although the optical member which carried out the laminating of two-layer or the three 
or more-layer optical layer can be formed also by the method which carries out a laminating separately one by one in 
manufacture process, such as a liquid crystal display, some which carried out the laminating beforehand and which were made 
mto optical faculty material have the advantage in which it excels in stability, assembly-operation nature etc of quality 
manufacture efficiency, such as a liquid crystal display, is raised, and it deals. In addition, proper adhesion meanses, such as an 
adhesive layer, can be used for a laminating. 

[0041] The adhesive layer for pasting up with other members, such as a liquid crystal cell, can also be prepared in the polarizing 
plate and optical member by this invention. The adhesive layer can be formed in the proper binder according to the former such 
as acrylic. A moisture absorption is low and it is more desirable than points, such as the plasticity of a liquid crystal display 
which is excellent in endurance above all with the fall of the optical property by prevention of the foaming phenomenon by 
moisture absorption, or a peeling phenomenon, the differential thermal expansion, etc., curvature prevention of a liquid crystal 
cell as a result high quality, that it is the adhesive layer which is excellent in thermal resistance. Moreover, it can also consider 
as the adhesive layer which contains a particle and shows optical diffiisibility. What is necessary is just to prepare an adhesive 
layer in one side or both sides of a protective layer if needed, if reference is made about the protective layer of the polarizing 
plate which consists of the polarizer and protective layer of this invention that what is necessary is just to prepare an adhesive 
layer ma required field if needed. y 
[0042] It is desirable to carry out tentative installation covering with separator for the purpose of a pollution control etc until it 
presents practical use with the adhesive layer, when the adhesive layer prepared in the polarizing plate or the optical member is 
exposed to a front face. Separator can be formed with the method which establishes the ablation coat by proper removers such as 
a silicone system, a long-chain alkyl system, a fluorine system, and a molybdenum sulfide, in the proper thin nerve according to 
the above-mentioned transparent protection film etc. if needed. 

[0043] In addition each class which forms an above-mentioned polarizing plate and an above-mentioned optical member such 
as a polarization film, a transparent protection film, an optical layer, and an adhesive layer, may be what gave 
ultraviolet-absorption ability with the method with the proper method processed with ultraviolet ray absorbents such as for 
example, a salicylate system compound, a benzophenone system compound, a benzotriazol system compound and a 
cyanoacrylate system compound, a nickel complex salt system compound. 

[0044] The polarizing plate by this invention can be preferably used for formation of various equipments, such as a liquid crystal 
display etc. A liquid crystal display can be formed as what has the proper structure according to the former, such as a penetrated 
type which comes to arrange the polarizing plate by this invention on one side or the both sides of a liquid crystal cell and a 
reflected type or type both for transparency / reflective. Therefore, the liquid crystal cell which forms a liquid crystal display is 
arbitrary, for example, may use a liquid crystal cell proper type [, such as an active-matrix drive type thing represented by the 
1^^ and a sim P le matnx drive type thm 8 represented by a twist nematic type and the super twist nematic type, ] 
[0045] Moreover, when preparing a polarizing plate and an optical member in the both sides of a liquid crystal cell, they may be 
the same and may differ. Furthermore on the occasion of formation of a liquid crystal display, proper parts, such as a prism array 
sheet, a lens array sheet, an optical diffusion board, and a back light, can be arranged one layer or more than two-layer in a 
proper position, for example. ' 
[0046] 

[Example] this invention is explained still more concretely using an example below. 

[0047] (Measuring method of an elastic modulus) It applied and the elastic modulus carried out the laminating of the binder layer 
so that it might become 1mm m thickness, it started it in 5mm long and 20mm wide size, used for and pulled the hauling testing 
machine in the direction of horizontal, asked for the stress-strain curve on the conditions of 300mm in speed and 10mm of 
distance between chucks, and asked for the elastic modulus (Young's modulus). 

[0048] (The evaluation method of a liquid crystal panel) The LCD panel obtained in a following example and the following 
example of comparison was turned on, and it considered as the black display, and "liquid crystal classification-by-color cloth 
measunng device CA-1000" by Minolta Camera Co., Ltd. was used after 1-hour neglect, the brightness within a field was 
measured, and it asked for the standard deviation of the brightness within a field. A lower number means that there is little 
display nonuniformity. 

[0049] (Example 1) It dried, after being immersed in the dyeing bath (30 degrees C) of iodine and potassium iodide combination 
of a polyvinyl alcohol film with a thickness of 80 micrometers and carrying out dyeing processing and extension processing of 
being 5 times many as this Ne ?t, the tnace__ l___llul 0 se film with a thickness of 80 micrometers was pasted up on the both sides 
warobteu^d. ny j afler the aforementioned iodine dyeing with adhesives as a protection film, and the polarizing plate 

[0050] Fuji Photo Film"WV A02B" was used as an optical compensation film. This is a film which consists of a layer which 
earned out orientation of the liquid crystal to the triacetyl-cellulose film. 
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[0051] These are cut in the predetermined degree of axial angle, and size, and as shown in drawing 1 , it stuck on both sides of a 
TFT-LCD cell through Binders A and B. ^~ 

[0052] Binder A dissolved the acrylic-acid iso nonyl 100 weight section, the acrylic-acid 2-hydroxyethyl 0.2 weight section, and 
the azobisisobutyronitril 0.5 weight section in ethyl acetate so that it might become 50 % of the weight of monomer 
concentration, added the isocyanate system cross linking agent (tradename : Coronate L, Japan polyurethane industrial 
incorporated company make) of the 0.2 weight section to the solid-content 100 weight section of the polymer solution which 
earned out the polymerization at 60 degrees C for 8 hours, considered as binder syrup, and it was applied so that the thickness 
after dryness might be set to 25 Elastics modulus were 0.04MPa(s). 

[0053] Binder B dissolved the butyl-acrylate 100 weight section, the acrylic-acid 2-hydroxyethyl 0.2 weight section and the 
azobisisobutyronitril 0.5 weight section in ethyl acetate so that it might become 50 % of the weight of monomer concentration 
added the isocyanate system cross linking agent (tradename : Coronate L, Japan polyurethane industrial incorporated company 
make) of the 0.2 weight section to the solid-content 100 weight section of the polymer solution which carried out the 
polymerization at 60 degrees C for 8 hours, considered as binder syrup, and it was applied so that the thickness after dryness 
might be set to 25 micrometers. Elastics modulus were 0.1MPa(s). 

[0054] The evaluation result of the obtained liquid crystal panel is shown in the next table 1. 

[0055] (Example 2) Binders A and B used the acrylic binder (the binder A used in the example 1) of 0.04MPa(s), and also the 
elastic modulus applied to the example 1 correspondingly. 

[0056] (Example 1 of comparison) Binders A and B used the acrylic binder (the binder B used in the example 1) of 0.1MPa(s) 
and also the elastic modulus applied to the example 1 correspondingly. 

[0057] (Example 2 of comparison) The elastic modulus used for Binder A the acrylic binder (the binder B used in the example 1) 
of 0.1MPa(s), and the elastic modulus used for Binder B the acrylic binder (the binder A used in the example 1) of 0.04MPa(s) 
and also it applied to the example 1 correspondingly. 
[0058] The above result is shown in the following table 1. 
[0059] 
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0. 04 


0. 1 


0. 05 


2Ufe0l2 


0. 04 


0. 0 4 


0. 0 6 


mmi 


0. 1 


0. 1 


0, 0 8 


mm 2 


0. 1 


0. 0 4 


0. 10 



[0060] The passage clear from Table 1, to an evaluation result becoming 0.08 or more, when the elastic modulus of Binder A 
exceeds 0.06MPa(s), when an elastic modulus was 0.06 or less MPas, the evaluation result became 0.06 or less, and it has 
checked that display nonuniformity decreased. When the elastic modulus of Binder A was [ the elastic modulus of 0.06 or less 
MPas and Binder B ] furthermore 0.08 or more MPas, the evaluation result was set to 0.05, and it has checked that display 
nonuniformity decreased. 
[0061] 

[Effect of the Invention] this invention is a polarizing plate with an optical compensation film containing a polarizing plate the 
binder layer A and an optical compensation film, and the binder layer B, and can offer the polarizing plate with an optical ' 
compensation film and liquid crystal display with which display nonuniformity has been improved by setting the elastic modulus 
of Binder A to 0.06 or less MPas as explained above. 



[Translation done.] 
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